The increase in the number of reports of anal intraepithelial neoplasia (AIN), carcinoma-in-situ and squamous cell carcinoma in association with anal
Objectives-(i) to determine the relative sensitivities of clinical examination, cytology and HPV DNA hybridisation for the detection of anal human papillomavirus infection; and (ii) to examine various factors which may influence presentation of anal human papillomavirus infection in homosexual men. Methods and Results-i 12 unselected homosexual men attending a Sydney STD clinic for routine screening underwent a complete anogenital and physical examination, during which blood samples (for haematological, serological and immunological investigations), rectal swabs (for culture of anal pathogens) and anal scrapes of the dentate line (for cytology and HPV DNA hybridisation) were collected. Papanicolaoustained anal smears were examined for cytological abnormalities, including those indicative of HPV infection or anal intraepithelial neoplasia (AIN). HPV DNA was detected by high stringency dot hybridisations using radiolabelled HPV 6, 11, 16 and 18 DNA probes. Visible anal condylomata, situated either externally or in the anal canal, were present in 26% of these men; 46% had cytological evidence ofHPV infection, and 19% of the smears showed evidence of mild to moderate dysplastic changes (AIN I-II). Detec- 
Introduction
The increase in the number of reports of anal intraepithelial neoplasia (AIN), carcinoma-in-situ and squamous cell carcinoma in association with anal condylomata in homosexual men' indicates a need for better understanding of the prevalence of anal HPV infection in this group and the risk factors associated with neoplastic change. In 1971 Oriel observed that anal condylomata acuminata were more common than penile lesions among homosexual men,2 but the prevalence of non-condylomatous lesions of the anal region was not fully understood until the introduction of cytological screening of anal smears.3 Since then, the cytological features of HPV infection in the anal region have been well described, as have the features of AIN.' The introduction of DNA hybridisation techniques in the detection of HPV DNA has improved our understanding of the broader spectrum of HPV involvement in the lesions of the anal region. HPV types 6 routinely used in our laboratory as an indicator that the squamo-columnar junction of the cervix has been adequately sampled. Similarly, in the anal smears the presence of columnar cells was used as an indicator of adequate sampling of the dentate line (squamocolumnar junction) of the anal canal.
The major cytological criterion used to diagnose HPV infection was koilocytosis, as this is considered to be the most reliable cytologic feature. 2' 22 Binucleation, nuclear atypia (geometrism), parakeratosis, amphophilia and orangeophilia were also reported and in the absence ofkoilocytes at least three of these minor features were required to be present in a smear for a diagnosis of HPV infection to be made.6 Anal dysplasia (AIN) was classified as mild, moderate or severe (AIN I, II or III) according to criteria that have been well described. 23 In those cases where dysplasia and HPV infection were present in the same specimen both were reported.
HPV DNA studies These were performed essentially as described previously.24 Briefly, the spatulas on which the anal scrapes had been collected were broken offinto tubes containing 1 5 ml of Tris-EDTA collection buffer, and stored for a maximum of 72 hours at 4°C before processing. The cells were dislodged from the spatulas by vigorous pipetting with buffer, then pelleted (12 000 After controlling for other variables, we found that visible anal warts were more likely to be detected in young homosexual men, whereas those who were older were more likely to have only cytological or molecular evidence of anal HPV infection (that is, subclinical infection), or totally negative findings. This situation is somewhat analogous to that of skin wart infection, where the highest incidence of infection is in primary school children who are experiencing high levels of primary exposure to cutaneous HPV infection. The fact that certain individuals are susceptible to recurrent or persistent anal HPV infection was highlighted in this survey: a past history of anal warts was a significant factor associated with a current diagnosis of anal HPV infection, using either clinical or cytological criteria, after controlling for other variables. immune function (T cell subsets) were present in this group of men, but other workers have reported associations between anal dysplasia and HIV infection.4 Surprisingly, in view of the latter finding, the incidence of anal dysplasias and cancers does not appear to have risen in proportion to the numbers of homosexual men with HIV infection and immune dysfunction. 25 The case for routine HPV DNA testing of the anal canal is still in question. DNA hybridisation is an extremely sensitive technique and constitutes an important part of any study of the epidemiology of HPV infection, although little is known of the longterm implications associated with a carrier state of HPV DNA. The results of many published surveys indicate that this technique is more likely than cytology to pick up the cases of latent HPV infection, where cellular morphology may not always be diagnostic.29 ' A surprising result in the present study was the fact that DNA hybridisation was apparently less sensitive than cytology in detecting HPV infection in the anal canal: 46% and 40% of smears were shown to be positive by cytology and HPV DNA hybridisation respectively; with the addition ofDNA hybridisation testing yielding only an additional 10 positives (9%). This apparent lack of sensitivity may have been partially due to the fact that the anal scrape specimen taken for cytology always preceded that taken for DNA hybridisation, and may have yielded a superior specimen in terms of numbers of epithelial cells. In addition, it is possible that HPV types other than the four used for hybridisation may have been present in some specimens. However, in a comparable study of anal scrape material Kiviat et al found HPV DNA in only 17% of their 101 specimens26; and Morse et al, in their comparison of DNA hybridisation and cytology in cervical scapes, found detectable HPV DNA in only 39% of scrapes whereas cytological changes suggestive of HPV infection were present in 41%.22 In summary, it is apparent that no particular diagnostic method is ideal for detecting HPV infection of the anal canal, since a marked lack of correlation was found between clinical criteria, cytology and HPV DNA hybridisation. The percentage of positive cases detected by the different diagnostic methods (using the figure of 73 positive cases as the denominator) was as follows: clinical examination 40%; cytological examination 71 %; and DNA hybridisation 62%.
To reduce the transmission of anal HPV infection in the homosexual community, the importance of a thorough clinical examination together with adequate treatment of obvious lesions and follow-up of affected patients cannot be over-emphasised. Unfortunately, the high proportion of men with subclinical HPV infection complicates the situation and it is likely that a significant reduction in the prevalence of this infection will be difficult to achieve. Although cytological screening of the anal canal may provide useful epidemiological information we cannot recommend that this be routinely instituted as a diagnostic tool until the criteria for anal cytology have been standardised and the significance of subclinical anal HPV infection has been determined. The potential of anal dysplasia to progress to invasive anal carcinoma must be defined by prospective studies before any specific recommendations can be made regarding the management of patients with AIN. 
